Increased medial degradation with pseudo-aneurysm formation in apolipoprotein E-knockout mice deficient in tissue inhibitor of metalloproteinases-1.
The tissue inhibitor of metalloproteinases-1 (TIMP-1) is expressed in atherosclerotic lesions, where it may play a critical role in regulating the activity of matrix metalloproteinases (MMPs). Several MMPs are overexpressed in the atherosclerotic plaque, and they are believed to contribute to the expansion and rupture of the lesion. The Timp-1-knockout mouse model (Timp-1-/-) was crossed into the apolipoprotein E-knockout (apoE0) background. A study population of male apoE0 mice, half of them deficient in TIMP-1, was fed an atherogenic diet. After 10 weeks of the diet, the mean lesion sizes of the two groups of animals were not significantly different, and the average content of fibrillar collagen and macrophages in the lesions was similar. There was no sign of plaque hemorrhage, even after 22 weeks of high-fat diet, indicating that deficiency in TIMP-1 does not predispose to luminal rupture. However the atherosclerotic lesions of the Timp-1-/0 mice developed more aortic medial ruptures, in which all elastic lamellae of the media were degraded and infiltrated with macrophages, forming pseudo-microaneurysms. After 10 weeks of high-fat diet, the Timp-1-/0/apoE0 mice averaged 1.9+/-1.2 medial ruptures in the proximal aorta, compared with 0.5+/-0.7 for the apoE0 controls (P<0.003). At the site of degradation, in situ zymography revealed that the gelatinolytic activity, mainly associated with macrophages, could be abolished by the addition of MMP inhibitors. These data strongly suggest that TIMP-1 plays a key role in preventing medial degradation associated with atherosclerosis through its ability to inhibit the MMPs that are involved in the disruption of the media.